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@ Method and production pipe In an oil or gas reservoir. 



@ Method and production pipe for production of oil 
or gas from a well in an oil and/or gas reservoir, or 
injection of fluids into a well in an oil and/or gas 
reservoir, comprising a production pipe (1) with a 
lower drainage pipe (2). 

The drainage pipe (2) is divided into sections (3) 



with one or more Inflow-restriction devices (4) which 
control the flow of oil or gas from the reservoir into 
the drainage pipe on the basis of calculated loss of 
friction pressure along the drainage pipe, the reser- 
voir's calculated productivity profile, and the cal- 
culated inflow of gas or water. 
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The present invention concerns a method for 
producing oil or gas from a well In an oil or gas 
reservoir, or of Injecting fluids into a well In an oil 
or gas reservoir. The invention further includes a 
production pipe with a lower drainage pipe. The s 
invention is particularly suitable for long, horizontal 
wells in thin oil zones in highly penmeable geologi- 
cal formations. Devices for recovery of oil and gas 
from long, horizontal and vertical wells are known 
from US patent printouts nos. 4,821 ,801 , 4,858,691 , io 
4,577,691 and GB patent printout no. 2169018. 
These known devices comprise a perforated drain- 
age pipe with, for example, a filter for control of 
sand round the pipe. A considerable disadvantage 
of the known devices for oil and/or gas production is 
in highly penrDeable geological formations Is that 
the pressure in the drainage pipe, increases ex- 
ponentially in the upstream direction as a result of 
the flow friction in the pipe. Because the differential 
pressure between the reservoir and the drainage 20 
pipe will decrease upstream as a result, the quan- 
tity of oil and/or gas flowing from the reservoir Into 
the drainage pipe will decrease correspondingly. 
The total oil and/or gas produced by this means 
will therefore be low. With thin oil zones and highly 25 
permeable geological formations, there is a high 
risk of coning, i.e. flow of unwanted water or gas 
into the drainage pipe downstream, where the ve- 
locity of the oil flow from the reservoir to the pipe 
is greatest. To avoid this coning, the production 30 
rate must therefore be further reduced. 

A somewhat higher production rate than that 
obtained by means of the known methods men- 
tioned above can bo achieved using the Stinger 
metiiod, which is described In Norwegian patent 35 
application no. 902544. It consists of two drainage 
pipes: an outer, perforated one, and an Inner pipe 
(Stinger) without perforation which extends into ttie 
outer pipe to the desired position. The pressure 
profile and thus productivity achieved by means of 40 
ihe Stinger method are somewhat better than those 
achieved by other known methods. In thin oil zones 
with a high permeability, however, coning of un- 
wanted water or gas may occur witfi this nnetiiod 
too, resulting in reduced productivity. 45 

The technology for drilling horizontal wells was 
known in 1920 already, but there are nevertf^eless 
many people today who regard it as pioneering 
technology. For the past twenty years woric has 
been continuously in progress to develop means of so 
drilling horizontal wells In a prudent, effective man- 
ner. The cun^ent state of technology offers high 
drilling safety and costs approximately 50% higher 
than for vertical wells. However, horizontal wells 
produce three to four times as much, depending on 55 
the nature of the reservoir. 
It has been proved that horizontal wells are an 
economic necessity for recovering oil from geologi- 



cal formations with a thin oil zone, high permeabil- 
ity and In which coning of unwanted water or gas 
often occurs. It is anticipated that horizontal wells 
will be even more important in the future for ex- 
ploiting small and economically marginal oil and 
gas fields. 

As well-drilling technology developed, tiie require- 
ments made of reservoir drainage technology were 
also intensified. As described above, the known 
drainage technology of today has no satisfactory 
solutions for controlled drainage from and injection 
into different zones along the horizontal well. 

The purpose of the present invention Is to 
improve the pressure profile in the drainage pipe 
beyond what is known from tiie solutions men- 
tioned above, by introducing restrictions which limit 
the pressure differendal between the reservoir and 
the annular space outside the drainage pipe, and 
thereby straighten out the pressure profile along 
the well immediately outside the drainage pipe. 

According to the invention this is achieved by a 
method as mentioned initially and which is further 
characterised in that the drainage pipe is divided 
into sections with one or more inflow-restriction 
devices which control the flow of oil or gas from 
the reservoir into the drainage pipe on the basis of 
anticipated loss of friction pressure along the drain- 
age pipe, the reservoir's anticipated productivity 
profile and anticipated inflow of gas or water as 
defined in Claim 1. 

The invention further includes a production pipe for 
production of oil or gas from a well in an oil and/or 
gas reservoir, characterised by a lower drainage 
pipe divided into a number of sections with one or 
more inflow-restriction devices as defined in Claim 
2. 

Particulariy advantageous features of the invention 
are defined in the dependent Claims 3-4. 

The invention will now be described in more 
detail, with reference to an example and appended 
drawings In which: 

Fig. 1 shows a vertical section tiirough a 
horizontal well in which a production 
pipe has been placed according to the 
invention. 

Rg. 2 shows in a larger scale a section 
through tiie drainage pipe as shown in 
Fig. 1, with filter, inflow-restriction de- 
vices and annular space for inflow of 
fluid. 

Rg. 3 shows in a larger scale a section 
through the drainage pipe as shown in 
Rg. 1, witfi an altemative inflow-re- 
striction device. Rg. 4 shows by 
means of a matiiematically simulated 
example, the pressure profile along 
the drainage pipe as obtained by 
means of the Invention, compared 
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with known solutions. 

As mentioned above. Fig. 1 shows schennatl- 
calfy a vertical section through a drainage pipe 
according to the invention for a horizontal produc- 
tion well {not shown in more detail) for recovery of s 
oil or gas in an oil and/or gas reservoir. The lower 
part of the production pipe 1 is a horizontal drain- 
age pipe 2 consisting of one or more sections 3 
along the whole length of the pipe, and one or 
more inflow-restriction devices 4, a filter 5 when the io 
geological production formation requires it, and a 
sealing device 6 between the sections 3, which 
forms a seal between the drainage pipe 2 and the 
geological well formation. 

Rgs 2 and 3 show two examples of inflow- 75 
restriction devices 4 for the drainage pipe 2. The 
function of the inflow-restriction devices is to pre- 
vent uncontrolled flow from the reservoir into the 
drainage pipe by evening out the loss of friction 
pressure immediately outside and along the whole 20 
length of the drainage pipe. The inflow-restriction 
devices are the only connection t)etween the reser- 
voir and the drainage pipe. 
Rg. 2 shows a section through the drainage pipe 
as shown in Rg. 1. Ruld flows through the per- 25 
meable geological formation to the sand-control 
filter 5 and through this to an annular space 7, and 
then, as a result of the differential pressure be- 
tween the reservoir and the drainage pipe, flows 
towards and through the inflow-restriction device, 30 
as shown in section B-B, and In to the drainage 
pipe, 

Rg. 3 shows a section through a drainage pipe 
with an alternative inflow-restriction device 4. In this 
example the inflow-restriction device 4 consists of 35 
a thickening in the fomi of a sleeve or gate 9 
equipped with one or more inflow channels 8 which 
permit inflow to be regulated by means of one or 
more screw or plug devices 10 and 11. The screw 
device 10 shows a situation in which an inflow- 40 
channel is closed and device 11 shows a situation 
in which the inflow channel is open. In this manner, 
by using short or long screws which extend into the 
channels as shown here, the length of the through- 
flow sections of the channels, and thereby the flow 4S 
of oil to the drainage pipe for each section can be 
varied. However, instead of using short and long 
screws, and keeping the channels open or closed, 
it is possible instead to use medium-sized screws 
or pin-regulating devices which extend partially into so 
the channels and which are designed to regulate 
the through-flow cross-section of the channels. It is 
advisable to preset the screws before the drainage 
pipe is placed in the well, but driven pin-regulating 
or screw devices with remote control can also be 65 
used. 

Throughgoing slots or holes in the drainage pipe 
with a surrounding sleeve which is adjustable in the 



longitudinal direction for each section can also be 
used. 

Rg, 4 shows three curves which are a compari- 
son between the pressure profile of the invention 
and the pressure profiles of known solutions. The 
curves show the results of mathematical model 
simulations. On the y axis, well and production pipe 
pressure is given In bars, and on the x-axis the 
length of the production pipe is given in metres. 
The figure shows pressure curves A and B for 
known solutions, and curve C for the invention. The 
reservoir pressure is shown as a straight line at the 
top. The most favourable for productivity is to 
achieve a pressure curve along a homogeneous 
formation which is even and nearly horizontal with 
an evenly distributed flow into the drainage pipe. 
Afi evening out of tiie loss of friction pressure 
along tiie entire lengtii of the drainage piF)e is 
thereby achieved. 

In pressure curve C, representing the invention, 
this is achieved, but not in pressure curves A and 
B, which are the known solutions. 
Curve A indicates how the pressure profile rises 
witii the length of the drainage pipe in the up- 
stream direction for continuously perforated pro- 
duction piping witii an intemal diameter of about 15 
cm. 

Curve B, the Stinger method, has a pressure profile 
which is lower on average than curve A, but has 
the same form as far as the Stinger tube's entry, 
and then rises. 

The overall effect, tiien, is that curve B gives a 
somewhat higher productivity over the whole length 
of the drainage pipe than curve A. 
Curve C, which represents the invention, gives a 
steady, horizontal and low pressure profile over tiie 
entire length of the drainage pipe, and is the most 
beneflcia! solution, and the one which will result in 
the highest productivity. 

Claims 

1. IVlethod for production of oil or gas from a well 
in an oil and/or gas reservoir, or injection of 
fluids into a well in an oil and/or gas resen«)ir, 
involving a production pipe (1) with a lower 
drainage pipe (2), 

characterised In that the drainage pipe (2) is 
divided into sections (3) witii one or more 
inflow-restriction devices (4) which control the 
flow of oil or gas from the reservoir into the 
drainage pipe on the basis of calculated loss of 
friction pressure along the drainage pipe, the 
reservoir's calculated productivity profile, and 
the calculated inflow of gas or water. 

2. Production pipe (1) for production of oil or gas 
from a well in an oil and/or gas reservoir. 
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characterised in that a lower drainage pipe 
(2) IS divided into a number of sections (3) with 
one or more inflow-restrlct'on devices (4). 



pipe sections (3) there is a sealing device (6) 
between the drainage pipe (2) and the geologi- 
cal fonmation. 



3. Drainage pipe according to claim 2, 
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characterised in that the inflow-restriction 
devices (4) are arranged such that their inlets 
are in contact with the geological production 
formation, or an annular space between a filter 
(5) and the drainage pipe and an outlet is in io 
contact with the flow space of the drainage 
pipe. 

4. Drainage pipe according to claim 3, 
characterised in that the inflow-restriction is 
devices (4) consist of one or more inflow chan- 
nels (8). 

5. Drainage pipe according to claim 4, 
characterised in that the Inflow channels (8) 20 
are located in a thickened section of the drain- 
age pipe (2) in tiie fomn. for example, of an 
extemal or internally fitted sleeve (9). 

6. Drainage pipe according to claims 4 or 5, 25 
characterised In that the length, cross sec- 
tion and number of the inflow channels (8) can 

t>e varied by means of plugs, in the form of 
screws (10, 11) for example. 



7. Drainage pipe according to claim 3, 

characterised in that the inflow-restriction 
devices (4) consist of one or more through- 
going slots in the drainage pipe (2) which may 



& Drainage pipe according to claim 7. 

characterised In that the length and number 
of the slots can be varied by means of dis- 
placeable sleeves or gates installed outside or 4o 
inside. 

9. Drainage pipe according to claims 3, 6 and 7, 
characterised in that the flow-control feature 
of the inflow channels (8) is driven and can be 45 
adjusted by means of remote control and is 
designed to allow the quantity of oil flowing 
through during production to be increased or 
decreased. 



10. Drainage pipe according to claim 2, 
characterised In that the inflow-restriction 
devices (4) are equipped witii, for example, a 
nipple in the drainage pipe (2) for fitting a 
repairs tool, or a shut-off or stimulation device. 55 

11. Drainage pipe according to claim 2, 
characterised In that between the drainage 
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be of varying length and breadth. 
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